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[57] ABSTRACT 
A portable water-purifying means comprising an 
oblong pump room containing a hand pump therein and 
an oblong water-purifying room containing a water 
pun'fying means therein and being equipped on its upper 
side with a water outlet in a casing equipped with a 
water inlet. The pump room and the water-purifying 
room are arranged in parallel to each other with a parti 
tion separating the two rooms, and these rooms commu 
nicate with each other through a passage arranged on 
their bottom sides. The water inlet and the passage are 
provided respectively with check valves which oper 
ates'to limit flow of water to the direction from the inlet 
to the water-purifying room. 

3 Claims, 2 Drawing Sheets 
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PORTABLE WATER PURIFIER 

This application is a continuation, of application Ser. 
No. 07/315,207, ?led Feb. 22, 1989, which in turn is a 
continuation of Ser. No. 07/175,582 ?led Mar. 28, 
l988which in turn is a continuation of Ser. No. 
07/016,872 , ?led Feb. 20, 1987, all now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a portable water 

puri?er. ’ 

2. Description of prior art 
For purifying polluted water such as river water, lake 

water, and other water which is not suitable for drink 
ing or cooking to obtain clear water for the use for 
drinking, cooking and the like, the water is generally 
supplied to a small-size tank containing active carbon or 
small stones for puri?cation, and the puri?ed water is 
then recovered from the outlet arranged on the bottom 
of the tank. Although such a conventional purifying 
device is of relatively small size, it is still too large for 
people to carry with them to outdoors where no water 
service is available. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
portable water-puri?cation means which has a small 
size enough for people to carry with them to outsides 
such as sea and mountain. 
There is provided by the present invention a portable 

water puri?er comprising an oblong pump room con 
taining a hand pump therein and an oblong water-puri 
fying room containing a water-purifying means therein 
and being equipped on its upper side with a water outlet 
in a casing equipped with a water inlet, the pump room 
and the water-purifying room being arranged in parallel 
to each other with a partition separating the two rooms 
but communicating these room to each other through a 
passage arranged on their bottom sides, the water inlet 
and the passage being provided respectively with check 
valves which operates to limit flow of water to the 
direction from the water inlet to the water-purifying 
room. . 

In the use of the water puri?er of the invention, the 
water inlet of the puri?er, or a hose or a pipe optionally 
attached to the water inlet is introduced into water to be 
puri?ed, such as polluted water, and then the pump is 
operated to move reciprocally, whereby the two check 
valves arranged respectively in the water inlet and the 
passage communicating the pump room and the water 
purifying room operate alternately to draw the polluted 
water into the pump room and subsequently the intro 
duced water is forced to flow upwardly through the 
water-purifying means, and the puri?ed water is then 
taken out from the water outlet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 to FIGS. 3-(a), -(b), -(c) & ‘((1) together show 
an example of the portable water puri?er according to 
the present invention. 
FIG. 1 is a front view of the water puri?er, and FIG. 

2 is a side view of the water puri?er. FIG. 3-(a) is a 
sectional view of the water puri?er of FIG. 1 taken 
along A-A line, FIG. 3-(b) is a sectional view of the 
water puri?er of FIG. 1 taken along B-B line seen 
FIG. 3-(a), FIG. 3-(0) is a sectional view of the water 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
puri?er of FIG. 1 taken along C-C line seen in FIG. 
3-(a), and FIG. 3-(d) is a sectional view of the water 
puri?er of FIG. 1 taken along D-D line seen in FIG. 
3-(a). 

DETAILED DESCRIPTION OF THE 
INVENTION 

The portable water puri?er according to the present 
invention is described below in more detailed referring 
to the attached drawings wherein a preferred embodi 
ment of the portable water puri?er according to the 
present invention is illustrated. 
The water puri?er of the invention can be composed 

mainly of plastic materials except for the same means 
and device otherwise indicated in the following descrip— 
tion. 

In the drawings, a portable water puri?er 1 comprises 
an oblong casing 2 having an oval section, wherein an 
oblong water-purifying room 4 having a circular lateral 
section and an oblong pump room 5 having a circular 
lateral section are arranged in parallel with a partition 3 
having a vertical section in the form of up-side-down T 
?gure which separates the two rooms from each other, 
but communicates these rooms to each other through a 
passage arranged on their bottom sides. ‘ 
The bottom portion of the casing 2 comprises a bot 

tom cap 2a equipped with a water inlet 6. At the top of 
the water-purifying room 4 is arranged a water outlet 7. 
On the top of the pump room 5 is arranged a cap 8 with 
a screw. The cap 8 is provided rotatably and slidably 
with a handle 10 of a manually operatable pump 9. The 
pump comprises the handle 10 and a piston 13 com 
posed of a metal rod 11 and a head 12 ?xed to the rod 
11 at the bottom portion. The piston 13 is operated to 
move up and down by the handle 10 to introduce water 
into the pump room 5 through the water inlet 6 and to 
compress the introduced water to supply it into the 
purifying room 4. The handle 10 is generally placed at 
the place illustrated in Figures, but rotated at an angle 
of approx. 180° when the handle 10 is operated. At the 
bottom of the partition 3 is screwed a metallic valve 14 
having a valve seat communicating the water inlet 6. 
The valve 14 is ?tted to the bottom cap 20. The valve 
14, the pump room 5 and the purifying room 4 commu 
nicate with each other via a passage 15 provided therein 
with another valve. The numerals 16, 17 indicates a pair 
of check valves each of which comprises a ball and a 
compressing coil spring to open and close a pair of the 
valve seats arranged in the passage 15 in series. Each of 
the pair of the valve seats is opened and closed alter 
nately to each other by the up-and-down movement of 
the piston 13 of the pump 9. In more detail, the water 
inlet 6 or a hose or a pipe optionally attached to the 
water inlet 6 is placed in a water; the piston 11 is drawn 
upwardly to open the check valve 16 and simulatane 
ously to close the check valve 17, whereby water is 

‘ drawn into the pump room 5; and then the piston 11 is 
pushed downwardly to close the check valve 16 and 
simulataneously to open the check valve 17, whereby 
the water is supplied into the purifying room 4 from the 
pump room 5 via the passage 15. In the purifying room 
4, a cartridge 18 (water-purifying means) containing a 
water-purifying material is placed. 
To the top of the water-purifying room 4 is detach 

ably screwed a cap 19 having a water passage in the 
form of a circular groove which communicates the 
purifying room 4 to the water outlet 7. The cartridge 18 
is encased under sealing with o-rings 20, 21 in the puri 
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fying room 4 having the cap 19. The cartridge 18 is in 
the form of cylinder, and the cylindrical cartridge 18 
comprises an upper cylinder 22 and a lower cylinder 23 
which are combined at the center of the cartridge 18. 
The cartridge 18 can be detached from the puri?er for 
exchange by removing the cap 19. The lower cylinder 
23 is capped at the lower opening end with a composite 
of a mesh plate 24 of stainless steel or the like and a 
non-woven cloth 25 of polyole?n ?bers or the like. The 
lower cylinder 23 having the capped lower opening is 
?lled with active carbon 26 capable of purifying the 
introduced water through adsorption. The upper cylin 
der 22 is capped at the lower opening end with a com 
posite of a nonwoven cloth 27 of polyolefm ?bers or the 
like and a mesh plate 28 of a stainless steel. In the upper 
cylinder 22 are arranged a separating membrane module 
comprising a great number of porous hollow ?ber (or 
yarn) 29 under such condition that the porous hollow 
?ber is bent in the U shape to have open ends at the top. 
The top portions of the hollow ?bers are supported by 
a potting member 30 of polyurethane resin or the like. 
The porous hollow ?bers 29 are prepared by spinning 

out a polyole?n resin to form hollow ?brous materials 
(for example, outer diameter: approx. 400 um, inner 
diameter: approx. 300 um), thermally processing the 
?brous materials, drawing continuously the materials at 
a high temperature and at low speed, binding altogether 
and cutting the bound ?brous materials. Thus prepared 
hollow ?ber is a porous one having a great number of 
openings (or pores) on the wall portion. The porous 
hollow ?ber of polyole?n resin may be processed on the 
inner surface and the outer surface with a hydrophlic 
material such as ethylene oxide to make these surfaces 
hydrophilic. 
The water supplied under pressure given by the 

pump 9 is introduced into the upper cylinder 22, and 
elevates along the outer surfaces of the walls of the 
hollow ?bers 29, during which the water enters into the 
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inner space of the hollow ?ber 29 through the openings ‘ 
of its wall, separating microorganisms, dust and other 
polluting materials outside of the ?ber wall. Thus puri 
?ed water is taken out from the water outlet 7 via the 
water passage of the cap 19. 

In the above, the purifying means comprising a com 
bination of active carbon and porous hollow ?bers is 
described. However, it should be understood that the 
purifying means is not limited to these materials. For 
instance, the'purifying means may comprise adsorbent 
material such as active carbon only or separating mem 
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4 
brane such as porous separating ?lm or porous hollow 
?ber only. Otherwise, one of these separating means can 
be combined with other separating means. 
The piston, the valves, and other members of the 

purifying means can be replaced with other materials, 
so long as such materials function in the same or similar 
way. 
We Claim: 
1. A portable water puri?er comprising: 
an upright oblong pump chamber containing a hand 
pump therein; 

an upright oblong water-purifying chamber contain 
ing therein a readily exchangeable cartridge which 
comprises an upper cylinder containing. porous 
hollow ?bers therein, and a lower cylinder contain 
ing an active carbon therein, both cylinders being 
combined together to form the cartridge, said wa 
ter-purifying chamber having an opening at the top 
thereof; 

a removable cap coupled to said water-purifying 
chamber for closing said opening in said water 
pun'fying chamber; 

said exchangeable cartridge being removable through 
said opening at the top of said water-purifying 
chamber by lifting said cartridge out through said 
opening, upon removal of said cap; 

said pump chamber and said water-purifying cham 
ber being arranged side-by-side substantially in 
parallel to each other with a partition separating 
the two chambers; 

a passage arranged at bottom portions of said pump 
chamber and water-purifying chamber for provid 
ing a water communication path therebetween; 

a water inlet at a lower portion of said water-purify 
ing chamber; 

a water outlet at an upper portion of said water-puri 
fying chamber; and 

said water inlet and said passage being provided with 
respective check valve means for limiting the flow 
of water only to a direction from said water inlet 
into said water-purifying chamber. 

2. The portable water puri?er of claim 1, wherein said 
pump chamber and said water-purifying chamber are 
de?ned by a single casing which has an oval cross-sec 
tion and a common partition wall between said cham 
bers. 

3. The portable water puri?er of claim 2 wherein a 
single casing also de?nes said passages and said inlet. 
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